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ION CONDUCTING BATTERY SEPARATOR FOR LITHIUM BATTERIES. 
METHOD FOR THE PRODUCTION AND USE THEREOF 

Examiner: Z. Best S.N. 10/519,097 Art Unit: 1795 September 29, 2008 

DETAILED ACTION 

1. Applicant's amendment filed on July 30, 2008 was received. The specification was 
amended. Claims 1, 3-4, and 6 were amended. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

Specification 

3. The objection to the specification is withdrawn because the abstract has been 
amended. 



Claim Objections 

4. The objections to Claims 1, 3 and 4 are withdrawn because Claims 1, 3 and 4 have 
been amended. 
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Claim Rejections - 35 USC § 102 

5. Claims 1-12 and 14-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hying et al. (W099/ 62620). (Subsequent references to Hying et al. are based on 
corresponding U.S Patent No. 6,620,320 Bl.) 

Regarding Claim 1, Hying et al. teach an ion-conducting composite, which can be 
used for a most diverse range of applications where ion exchange membranes (separators) 
are needed (col. 1, lines 7-10). Hying et al. further teach said membrane comprising a 
substrate having a multiplicity of openings (col. 1, lines 65-66) and having a porous 
inorganic electrically insulating coating on and in said substrate (col. 2, lines 1-5, 9-21), said 
coating closing the openings in the substrate (col. 4, lines 23-31), the material of said 
substrate being selected from felted (nonwoven) polymeric fibers (col. 2, line 65 - col. 3, line 
14), and said inorganic electrically insulating coating comprising particles (col. 3, lines 60-62), 
wherein the membrane is a polysulfone (col. 4, lines 43-50), which is an electrical insulator 
and has lithium ion conductive properties without the presence of an electrolyte as 
evidenced by Kubota (U.S. Patent Number 5,254,416 A, col. 15, lines 44-46), wherein the 
membrane comprises at least one inorganic material which may also contain organic groups 
(col. 4, lines 51-59), for instance lithium sulfonate, which has lithium ion conducting 
properties as evidenced by Chaloner-Gill (U.S. Patent Number 5,411,820 A, abstract and 
claim 22). Although Hying et al. do not specifically teach the lithium ion conducting 
inorganic material is chemically bonded to the inorganic coating, Hying et al. teach that the 
inorganic material may be made via a solution or suspension for treating the composite 
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material with an acid or basic compound (col. 10, lines 11-28). Therefore, the lithium ion 
conducting inorganic material would inherently be chemically bonded to the inorganic 
coating. A reference that is silent about a claimed invention's features is inherently 
anticipatory if the missing feature is necessarily present in that which is described in the 
reference. In Re Roberston 49 USPQ2d 1949 (1999). 

Regarding Claim 2, Hying et al. teach the particles of the inorganic electrically 
insulating coating comprise particles of oxides of the elements Al, Zr, and/ or Si (col. 6, lines 
37-44). 

Regarding Claim 3, Hying et al. teach at least one inorganic material which may also 
contain organic groups and which has lithium ion conducting properties is present as an 
admixture (i.e., within) in the structure of the separator (col. 10, lines 29-34). 

Regarding Claim 4, Hying et al. teach that at least part of the material forming the 
inorganic porous coating has lithium ion conducting properties (col. 4, lines 14-20). 

Regarding Claim 5, Hying et al. teach the inorganic lithium ion conducting material is 
lithium sulfonate (col. 4, lines 51-59). 

Regarding Claim 6, Hying et al. teach that the inner and/ or outer surfaces of the 
particles present in the separator are coated with a layer of lithium ion conducting inorganic 
material which may also contain organic groups (col. 4, lines 14-20). 

Regarding Claim 7, Hying et al. teach the layer has a thickness of 0.001 to 0.05 [am (1- 
50 nm, col. 4, lines 21-22). 
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Regarding Claim 8, Hying et al. teach a lithium ion conducting material, being lithium 
sulfonate, which comprises negative-charge-carrying matrix (sulfonate) and lithium cations 
(col. 4, lines 51-59, and further evidenced by Yamahira et al.). 

Regarding Claim 9, Hying et al. teach the lithium ion conducting material contains 
ionic groups selected from the group consisting of sulfonates, phosphonates, or mixtures of 
these groups (col. 4, lines 51-59). 

Regarding Claim 10, Hying et al. teach said ionic groups are bonded chemically to the 
inorganic particles via organic groups (col. 4, lines 38-39). 

Regarding Claim 11, Hying et al. teach the ionic groups are attached directly or 
indirectly via the organic groups or spacers, via Si-O- groups to the inorganic particles (col. 
9, lines 42-51). 

Regarding Claim 12, Hying et al. teach said organic groups are aryl and/ or alkyl 
chains and the ionic groups are thereby connected to the inner and/ or outer surface of the 
particles present in the membrane (col. 4, lines 39-42). 

Regarding Claim 14, Hying et al. separately teach a process for producing the ion 
conducting material of Claim 1 (col. 4, lines 32-67). 

Regarding Claim 1 5, Hying et al. teach the process comprising treating the separator 
which does not have lithium ion conducting properties with at least one ion conducting 
material or with at least one material which following a further treatment has ion conducting 
properties (col. 9, lines 14-23). 
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Regarding Claim 1 6, Hying et al. teach a process wherein the treatment of the 
separator comprises selecting the material carrying negative fixed charges being selected 
from compounds which attach to the surface of the inorganic coating via a siloxane group 
(col. 9, lines 42-51). 

Regarding Claim 17, Hying et al. teach a process wherein the treatment of the 
separator takes place by impregnating, dipping, rolling on (rollercoating), spraying or other 
coating techniques (col. 9, lines 31-36). 

Regarding Claim 18, Hying et al. teach a process wherein the separator is thermally 
treated (col. 36-41). 

Regarding Claim 19, Hying et al. teach a process wherein the thermal treatment is 
conducted at a temperature of from 80-150 °C (col. 11, lines 46-48). 

Regarding Claim 20, Hying et al. teach that the material used to produce the inorganic 
porous coating has lithium ion conducting properties (col. 4, lines 51-59). 

Regarding Claim 21, Hying et al. teach the inorganic lithium ion conducting material 
used to produce the coating is lithium sulfonate (col. 4, lines 51-59). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

hi) A patent ma\ not lie obtained tin nigh the inventii >n is not identicalK disclosed or described as set forth in section 
1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
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7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hying et al., as 
applied to Claims 1-12 and 14-21 above, and in further view of Munshi (U.S. Patent No. 
6,828,065 B2). 

Hying et al. teach an ion-conducting composite as recited in paragraph 5 above. 
Hying et al. further teach that the ion-conducting composite material is flexible and 
preferably bendable to a minimum radius of as small as 1 mm (col. 5, lines 8-11). However, 
Hying et al. fail to teach the separator is bendable down to a smallest radius of 0.5 mm. 

Munshi teaches a separator for a lithium ion battery comprising a polymer material, 
wherein said polymer material is, among other things, polypropylene (PP), which is a 
polyolefin (col. 9, lines 2-8). Munshi recognize that the flexibility of the separator is 
dependent on thickness of the separator (col. 9, lines 2-8). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to adjust the 
flexibility of the an ion-conducting composite of Hying et al. by changing the thickness 
because Munshi recognize that flexibility of the separator can be varied depending on 
separator thickness. Discovery of an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272 (CCPA 1980). 

8. Claims 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hying et 
al., as applied to Claims 1-12 and 14-21 above, and in further view of Kawakami et al. (U.S. 
Patent No. 5,795,679 A). 



Application/Control Number: 10/519,097 Page 8 

Art Unit: 1795 

Hying et al. teach an ion-conducting composite as recited in paragraph 5 above. 
However, Hying et al. fail to teach a lithium battery comprising the separator of Claim 1 . 

Regarding Claim 22, Kawakami et al. teach a lithium ion secondary cell (Kawakami et 
al. abstract). Kawakami et al. further teach a nonwoven polypropylene ion conducting 
material, which can comprise polypropylene or polyamide (col. 11, lines 5-8), is used in 
either a lithium ion cell or an alkali cell (col. 12, lines 23-25). It is obvious for one having 
ordinary skill in the art to employ simple substitution of one known element for another to 
obtain predictable results. See KSR v. TekJIex, 127 S.Ct. 1727 (2007). Therefore it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
create a lithium battery with the ion-conducting composite of Hying et al. because 
Kawakami et al. teach use of a nonwoven polypropylene separator as an ion-conducting 
material in a lithium battery, and furthermore, because Hying et al. teach improved stability 
in relation to acids and high temperatures of the ion-conducting composite (Hying et al. 
abstract). 

Regarding Claim 23, Kawakami et al. teach the separator is impregnated with an 
electrolyte (col. 11, lines 21-23). 

Regarding Claim 24, Kawakami et al. teach the electrolyte is, among other things, 
LiPF 6 (col. 11, lines 27-31). 

Regarding Claim 25, Kawakami et al. teach a battery comprising said separator 
Kawakami et al. abstract). 
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Response to Amendment 

9. Applicant's arguments filed on July 30, 2008 have been fully considered, but they are 
not persuasive. 

Applicant argues: 

(a) Hying et al. does not teach a separator in which the lithium ion conducting inorganic material is 
chemically bonded to the inorganic coating; 

(b) Kubota does not teach poljsulfone as a separator; 

(c) Munshi does not disclose the flexibility of the separator is dependent on thickness thereof; 

(d) Kawakami et al. is impermissibly used as a secondary reference to Hying et al. 

In response to Applicant's arguments: 

(a) Hying et al. teach that the inorganic material may be made via a solution or 
suspension for treating the composite material with an acid or basic compound (col. 10, lines 
11-28). This is similar to Applicant's process of applying the lithium conducting material by 
way of an acid or basic compound (pg. 30, inventive example 1). Therefore, the chemical 
bond between the lithium conducting inorganic material and the inorganic coating would be 
inherent because Hying et al. and Applicant's process apply the inorganic material by way of 
a solution with an acid or base compound. 

(b) Kubota does teach an electron conductive high polymer, as noted by Applicant. 
Kubota additionally teach that a separator (electrical insulator) for use in a battery is 
polysulfone (col. 15, lines 44-46). 
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(c) Munshi teaches "[the] substrate... has a thickness in a range from about 0.5 
microns to about 50 microns, thereby rendering it very flexible" (col. 9, lines 1-8). In other 
words, Munshi specifically teaches that the flexibility of the substrate is dependent on the 
thickness of the substrate. 

(d) Hying et al. teach an ion-conducting composite, which may be used for 
electrochemical cells (col. 10, lines 35-54, see also abstract), wherein the substrate may be a 
polyamide fiber (col. 3, lines 4). Kawakami et al. teach the separator may be either a 
polyamide or polypropylene (col. 11, lines 4-8). Therefore, a person having ordinary skill in 
the art would be interested in the invention of Hying et al. to apply to a lithium battery 
because the separator (substrate) of Hying et al. is known to be used as a separator in lithium 
batteries, the organic ion conducting material of Hying et al. is known to be a lithium ion 
conducting material (see above), and Hying et al. broadly state that the invention may be 
used for various ion-conducting or membrane using processes (abstract). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
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statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS 
from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Best whose telephone number is (571) 270-3963. 
The examiner can normally be reached on Monday to Thursday, 7:30 - 5:00 (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

zpb 
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Supervisory Patent Examiner, Art Unit 1795 



